Dear Editor
We appreciate Dr. Schachar's interest in our recent investigation on accommodative dynamics as related to age and presbyopia . A relatively simple, lens-based geometric interpretation of our findings, per Schachar's suggestion and theory (Schachar & Anderson, 1995; Schachar, 1999) , would be most welcome. However, we believe the situation to be more complex.
First, as Dr. Schachar has stated, we believe that our present results do not support the Duane-Fincham theory of presbyopia (see Ciuffreda, 1998 , for an extensive review) involving neuromuscular and/or neuromotor control aspects. Further, we believe that the vast majority of research findings over the past 50 years or so, including our own (see Ciuffreda, Rosenfield, Mordi, & Chen, 2000 , for a review), would not support this theory, but rather best support the Hess-Gullstrand theory of presbyopia (Ciuffreda, 1998; Ciuffreda et al., 2000; Mordi & Ciuffreda, 1998) .
Second, Dr. Schachar cites two very recent studies suggesting that neither the lens capsule (Krag & Andreassen, 2003) nor lens substance (Subbaram, Gump, Bullimore, & Sooryakumar, 2002) contribute to the biomechanical, lens-based loss of accommodation with age, with these findings not supporting the Hess-Gullstrand theory. We cannot discuss the latter research directly, as it not yet published; however, any such cortical softening of the lens substance with age would be predicted to produce second-order oscillations to step inputs, as well as an increase in steady-state accommodative oscillations, neither of which were found in our present study. In fact, the opposite was found. Regarding the former investigation, the results are at odds with Fisher's classic findings (1969), and they demonstrate how one's selection of which force range is presumably most relevant to the accommodative process can markedly alter one's basic findings and related interpretation. Furthermore, while Dr. Schachar may wish to argue that our results do not support the HessGullstrand theory, they likewise do not provide direct support for his theory; we did not measure either equatorial growth or diameter of the crystalline lens in our subjects.
Third, the theory of Schachar cannot be traditionally placed within the context of either of the two theories of presbyopia. However, with a broader and more contemporary perspective, Schachar's lens-based theory best fits within the general context of the HessGullstrand theory. Such geometric analyses have had a relatively long history in modern studies of presbyopia (e.g., Farnsworth & Shyne, 1979) . Unfortunately, like these more traditional theories of presbyopia, Schachar's theory also does not appear to provide the full explanation. For example, recent studies using an MRI approach (Strenk et al., 1999 , Strenk, Strenk, & Semmlow, 2000 demonstrate that in absolute presbyopes the ciliary muscle contracts nearly fully, with the circumlental space and ciliary ring decreasing moderately with accommodative effort. If the Schachar theory were both correct and complete, such a change in ring dimension would allow for some residual accommodation to become manifest, especially if one incorporates the new findings cited by Schachar (Krag & Andreassen, 2003; Subbaram et al., 2002) .
Thus, it appears that a full, clear, and unambiguous understanding regarding the etiology of presbyopia remains to be elucidated. Further work in this important and still controversial area will hopefully provide the answers to resolve the current dilemma.
